The electrical and electronics manufacturing industry has been rapidly changing for decades, transforming the work environment in many ways and this process will probably continue in the foreseeable future. Although the production demands exceptionally good hygiene, it would be unwise to assume that there are no occupational hazards since the work frequently entails exposure to various metals, metal compounds, and organic compounds. This was the background to an earlier study in which data from the Swedish Cancer Environment Registry were used to calculate cancer risks for this industry. This first study indicated that there might be some risk for pharyngeal and respiratory cancer in the electronics industry as a whole. ' In another study we have been following up the mortality of electrical engineers. Their general and cancer mortality was low, but three cases of melanoma were observed whereas 0-9 were expected.2
A case-control study of American women with oral and pharyngeal cancer has suggested that work in the electronics industry might be a risk factor for these cancers.3 Nevertheless, we have found no report on malignant melanoma of the skin being linked to the electronics or electrical manufacturing industry, although there is such a report for malignant melanoma of the eye. 4 The present study has focused on one part of the electronics and electrical manufacturing industry by investigating cancer mortality and morbidity for the period 1958-79 in a large Swedish telecommunications company. The company was established in the 1910s and has been pursuing research, development, and manufacturing of telecommunications equipment since then.
Subjects and methods
Three work sites belonging to the same company and with a similar product (telecommunications equipment) were studied. All the workers employed at these sites for at least six months during the period 1956-60 were entered into the study. The cohort so chosen consisted of 2918 subjects (2051 men, 867 women) and for the study period 1958-79 the number of person-years at risk was 62 028. Work site A was established several decades before the other two and had an older work force. Forty three per cent of the cohort belonged to this site whereas the other two had 25% and 32% respectively. Sites A and B at latitudes 590 and 620 were both on the coast but site C at latitude 58°was on a big inland lake.
The definition of the study cohort was based on the employee registry maintained by the management of the three work sites. The number of lung cancers was similar to the expected number (10 observed, 11 1 expected for men and 1 observed, 0-8 expected for women).
Of particular interest are the 12 cases of malignant melanoma of the skin (8 men, 4 women), corresponding to a SMR (men and women combined) of 2-6 (cl 1. 3-4-5) . These cases were all verified by biopsy. The number of non-melanoma skin cancers was four (all men), giving a SMR (men and women combined) of 1-4 (cl 0.4-3.7). Eleven of the 12 cases of melanoma were situated on parts of the body usually covered , which is a greater proportion than could be expected. The remaining lesion was on the ear (table  3) . There was no consistent trend of increased risk No other cancer site could be shown to be linked to a particular work practice. Nevertheless, there were two cases of Brill Symmer's disease among men compared with 0-1 expected. The ten cases of cancer of the kidney in men (all localised in the renal parenchyma) should be noted, although they do not represent a significant excess risk. There was a 2-6-fold increase in the number of malignant melanoma cases in this study. Those work departments where soldering was practised were associated with a near fourfold risk, assuming 10 years of latency and three years of exposure. This was an unexpected finding and we have seen no other report on the risks of malignant melanoma of the skin in this branch of industry before. We have, however, recently completed a study in which a number of melanomas greater than expected was found among electrical engineers. 2 Soldering work may result in exposure to lead as well as to colophony, the main constituent of soldering flux. When soldering flux is heated, exposure to formaldehyde, abietic acid, and neoabietic acid may result. None of these is suggested as being associated with malignant melanoma, although neoabietic acid is known to be mutagenic.8
Other work practices and exposures in soldering 194 departments should be considered, since they might be confounding variables in the analysis. Such potential confounders were looked for and discussed with representatives of the management and the workers. Since a large number of items in the finished electronic assemblies were coated with material containing nickel, exposure to nickel was especially frequent. Nickel has not been linked with malignant melanoma of the skin in man. Exposure to ebonite and plastic insulation materials was also common. There are few studies in which evidence for occupational risk factors in the aetiology of malignant melanoma has been sought.9-" In one a threefold risk for laboratory personnel was reported and chemists were singled out as being especially at risk.9 A further study was unable to confirm any of the results from the first, however.'0 There is a clear social class gradient in the risk of malignant melanoma in Sweden and blue collar workers have been found to have a SMR of 0.86.12 This should be noted, since it implies that our comparison of telecommunications industry workers with the general population, rather than with the population of blue collar workers, would tend to give too low an estimate of risk.
Solar radiation is generally understood to be the predominant risk factor for malignant melanoma, '3 14 although it has also been suggested that it might play a minor part. '5 The number of severe sunburns are probably more important than the life time dose of radiation. '6 1 ' Since two of the work sites were on the coast the possibility of a greater exposure to the sun could not be rule out and should therefore be considered. It seems unlikely, however, that the subcohort with increased risk should have a different pattern of sun exposure than that of the rest of the group. The clustering of cases of melanoma was at site A. To exclude geographical location as a confounder, the number of cases in all other branches of industry at this geographical location was calculated from the Swedish Cancer Environment Registry. No significant excess risk was found (H Kiviranta, unpublished data).
The evidence for sun exposure as a cause of malignant melanoma is strongest for those sites of the body that are uncovered, but 1 1 of the 12 melanomas in our study were on the covered parts of the body.'8 Moreover, non-melanoma skin cancers which are known to be linked to sun exposure were not significantly raised in the group.
Thus solar radiation is not likely to be the risk factor we are looking for, but it might possibly interact with that factor. Trying to disentangle the effects of occupational risk factors, potential conV&gero, Ahlbom, Olin, and Sahlsten founders, and chance, we have therefore concluded that the most likely risk factor is of occupational origin.
It has been suggested that exposure of indoor workers to fluorescent lighting is a risk factor for malignant melanoma. '9 The extent of this exposure in the cohort studied is not known, and we could not exclude this as a potential confounder, although we are aware of no reason why the studied cohort would have an exposure to fluorescent lighting different from that of the general population.
The induction/latency for malignant melanoma has earlier been suggested to be short, perhaps only two to five years.9 It is possible, however, that although the induction time for solar radiation is short, some other factor acting earlier in the causal sequence may have a much longer induction period. There is some evidence that exposure to chemical agents preceeding ultraviolet radiation or solar radiation increases the risk and, if so, may be a cause with a longer induction/latency period. 20 Of other cancers, the two cases of the extremely rare Brill-Symmer's disease should be noted. They occurred at different geographical locations, were widely separated in time, and had no obvious association with work. It is also difficult to say if they really represent the same disease entity.
Although the ten cases of cancer of the kidney in men do not represent a significantly raised risk, they should also be noted. Cancer of the kidney has, however, rarely been linked to occupational hazards and could not be linked in this study to any particular work environment.
Some final problems pertinent to the interpretation of the results should be mentioned. The forming of subcohorts is based on information about the department to which the person belonged, rather than the work he was actually doing. This leaves us with a rather inprecise instrument for finding occupational risk factors and some caution is therefore advisable. For instance, it has not been possible to include into a few well defined exposure categories those environmental factors present in soldering departments during the past three, four, or even five decades. This is, however, more likely to lead to failure to detect a real occupational risk than the reverse. Any excess risk would also tend to be underestimated since misclassifications would be non-differential. The case finding is based on the cancer registry both in the exposed cohort and in the reference population, and there should, therefore, be no risk of observation bias.
Despite the fact that chance appears unlikely to explain the present results on risk of melanoma, and we can find no obvious bias that could account for the association, the finding must be considered ten-
